Background: The Syrian crisis has put tremendous strain on the Lebanese health system, particularly in the historically underserved border region. The ICRC Primary Health Care program has focused on refugee and host communities in these areas. This study objectives were: 1) to determine whether the ICRC program was reaching the most vulnerable populations; 2) to understand the key perceived health needs in the catchment areas of the ICRC supported facilities; and 3) to identify barriers to utilization of health care services. Methods: Between July and September 2017 we conducted two cross-sectional studies -one randomized household survey and one clinic-based -in the catchment areas of three ICRC-supported facilities, targeting women of reproductive age and caretakers of children under five. Differences between groups were analysed with t-test or chi-squared test. Results: In the household survey, similar socio-demographic profiles were observed between Syrian refugee women and vulnerable Lebanese hosts. With regard to the study objectives:
Background
As the country with the highest per capita ratio of refugees in the world [1] , Lebanon is now heavily burdened by the Syrian crisis. In December 2018, the Government of Lebanon estimated hosting 1.5 million Syrian refugees, of which around 1 million are registered [2] . More than half of them are women, children and adolescents, currently struggling to get essential services [3] . Because of settlement patterns, the demographic pressure introduced by the refugees disproportionately affects the poorest and most underserved areas of Lebanon, leading to increasing socio-economic vulnerability of both populations [4] . This trend contributes to an increase in social tensions and competition for access to basic services and healthcare services, in particular in underserved areas [5, 6] .
The Lebanese healthcare system is highly privatized, based on fee for service in both the public and private sector. In this context, the initial humanitarian health response to the Syrian crisis in Lebanon focused on subsidizing and financing health care services according to the established payment mechanisms [3] . The Ministry of Public Health (MoPH), supported by the World Health Organization (WHO) and the United Nations High Commissioner for Refugees (UNHCR), coordinated international and national Non-Governmental Organizations (NGOs) to ensure the widest possible coverage of services. Additional support for these services was granted by UNICEF, the World Bank and the European Union, in a joint effort to strengthen and expand the availability of basic primary health care services within the existing Primary Health Care (PHC) network of 223 health facilities operating all across the Lebanese territory. Out of these, 67% are affiliated with NGOs. Despite such efforts, however, the humanitarian health response has been fragmented and often inefficient [7] . Factors include lack of awareness among the populations residing in the most underserved areas of Lebanon of the availability of supported services [8] and challenges in ensuring cost control in a dominant privatized health system operating outside the MoPH network.
In response to the impact of the Syrian crisis on the Lebanese health system, the International Committee of the Red Cross (ICRC) has established since 2014 a PHC support program, structured as support to ten existing health facilities included in the above mentioned PHC network. The PHC support focuses on hard to reach areas overburdened by a high ratio of refugees and competition for basic services. The main objective of the program is to ensure access to essential preventative and curative health care services for the most vulnerable populations residing in catchment areas heavily affected by the Syrian crisis.
After 3 years of program implementation, in 2017 the ICRC conducted a study in partnership with the MoPH and the Ministry of Social Affairs (MoSA) and with the technical support of the Harvard François-Xavier Bagnoud (FXB) Centre for Health and Human Rights to evaluate the impact of its support program, particularly in relation to utilization of health services on the part of mothers and their children. The research objectives of the study were: 1) to determine whether the ICRC program was reaching the most vulnerable populations in catchment areas of ICRC supported facilities; 2) to understand the key perceived health needs among women of reproductive age and caretakers of children in the same areas; and 3) to identify barriers to utilization of health care services. The operational objective of this study was to contribute to evidence-based programming in ICRC health interventions in protracted crisis settings.
Methods
We conducted a mixed-methods study between July and September 2017.
The quantitative component consisted of two crosssectional studies, one household-based and another clinic-based. For both surveys, the study population included women of reproductive age between 18 and 50 years and caretakers of children less than 18 years of age as self-respondents -both women and men regardless of their age.
The household-based study was conducted within the population living in the catchment areas (defined as cadasters within a 7 km radius from the health facility) of ICRC-supported facilities in three Governorates: Beqaa, Nabatieh, and Akkar. The three facilities (out of ten) were selected for three reasons: 1) the high vulnerability of residents in these areas according to the UNHCR vulnerability classification; 2) the diversity in terms of funding bodies and services available; and 3) the differences in grades and types of ICRC support ( Table 1 ). The exact location and name of the facilities cannot be provided in order to preserve the anonymity of the informants.
The household survey included a two-stage clusterbased population sample of all people living within the catchment areas, including registered and unregistered Syrian refugees, Lebanese in host communities, Palestinian refugees from Lebanon and from Syria, and any housekeepers or laborers from other nations residing in these areas. This method allowed for Syrian refugees within the catchment area to be sampled with equal likelihood, regardless of UNHCR registration status. The ICRC GIS officer obtained UNOSAT satellite images of the catchment areas of the three ICRC-supported facilities. The location of informal tented settlements (ITSs) was obtained from UNHCR and added as a second layer to the satellite images using ArcMap. The primary sampling units were the clusters selected through simple random sampling within each catchment area. The secondary sampling units were households selected by simple random sampling among all structures (buildings or ITSs) within one cluster.
The sample size calculated for the household survey was determined for the main outcome under study (attendance at an ICRC supported facility), assuming a conservative proportion of 0.50, with a significance level of 5%. Based on population data for the selected cadasters (administrative units) within each of the catchment areas derived from the Lebanese Government's Central Administration of Statistics (CAS) and the UNHCR data portal for Syrian refugees, the required sample sizes computed for each catchment area were between 374 and 383 participants. To account for any errors in data collection, the sample size was increased to 400 participants from each area.
Ethical approval was obtained from the Institutional Review Board (IRB) of Harvard University and at the national level from the Lebanese MoPH and MoSA. At each site, local authorities, including heads of municipalities and military intelligence, were informed of the objectives and methodology of the study. Teams of interviewers (mainly Lebanese Red Cross volunteers) who underwent 2-day standardized training administered the questionnaire. All interviewers were trained in research ethics principles and instructed to read to all eligible participants an information sheet about the study and to request oral informed consent before proceeding to the interview.
The clinic-based study was conducted in the three ICRC-supported facilities, with convenience sampling from patients receiving services at the clinics during the days in which the interviewer was attending the clinics. The interviewer approached patients after their appointment was completed and provided information about the study objectives, with an invitation to the patient to agree to participate. The clinic study was also conducted in a fourth facility supported by the ICRC in Hermel Governorate, where, due to security issues for site access at the time the study was conducted, it was not possible to conduct the household survey.
The administration of two surveys (one at population level and the other at facility level) allowed comparison between those who live in the area and those who visit the facility along key parameters -perceived health needs, reported health seeking behaviors, and encountered barriers to access essential services.
The household and clinic survey instruments were designed by the study team in English, translated into Arabic, and back-translated into English for validation. Both versions were piloted and refined before starting data collection. Survey instruments were designed using the Qualtrics software package and collected offline using tablets.
Data from the household and clinic surveys were extracted from Qualtrics and imported to SAS (version 9.3) for analysis. For continuous measures, a two-sided T-test was used to compare means between two groups. Association between categorical variables was assessed with chi-squared test. An alpha level of 0.05 was applied throughout to denote statistical significance.
The qualitative component of the study consisted in 18 focus group discussions of approximately seven to 12 people each, conducted between July and August 2017 by a trained qualitative researcher from the Harvard FXB Center who was fluent in Arabic. The results will be presented in a separate paper.
In this paper, we report the main findings of the quantitative component of our mixed method study.
Results
In the household survey, out of 1479 households approached, a total of 1214 agreed to participate in the study, corresponding to an overall response rate of 82%. The final study population included 1179 participants (excluding 35 of other nationalities with numbers too limited to be representative). Among the respondents included in the final analysis, 59.37% (700/1179) were Lebanese and 40.63% (479/1179) were Syrian refugees. This ratio corresponded closely to the one derived from UNHCR estimates [2] .
For the clinic survey, 208 surveys were collected, and all participants approached agreed to take part in the study. The final study population was 201 participants (excluding seven respondents of other nationalities). The majority (177/201, 88.06%) of respondents were Syrian refugees, while 11.94% (24/201) were Lebanese, the ratio indicating relative under-reporting of Lebanese compared to estimates from the Government of Lebanon [3] .
Vulnerability profile of targeted beneficiaries versus reached beneficiaries
In both surveys, the Lebanese population was significantly older, lived in households of smaller size and had slightly fewer children than Syrian refugees. The Lebanese participants also reported a slightly higher educational level and greater access to employment opportunities ( Table 2) . The proportion of Syrian refugees attending ICRC supported health facilities was higher than that detected at population level (88.1% versus 40.6%, respectively), and differed from the general population of Syrian refugees living in the catchment area. Syrian refugees attending ICRC supported health facilities had bigger families, lower educational level, higher unemployment rate, and were more heavily dependent on humanitarian aid for securing their income, compared to Syrian refugees in the same areas. Among the host Lebanese communities, those attending ICRC supported health facilities were less educated and reported lower access to employment opportunities than the general population ( 28 .45) reported that they had never sought care or that it had been more than a year since their last visit to a health facility. Syrian refugees were more likely to seek care, and more likely to seek it recently (p-value 0.04), but were also more likely to have not received care after seeking it (p-value < 0.001). Lebanese participants were most likely to have sought care at a private clinic in their last visit (31.77, 95% CI 28.10-35.44), while Syrian refugees were most likely to have attended another primary health care center (26.70, 95% CI 22.56-30.84), although the differences did not achieve statistical significance.
In the household survey, non-communicable diseases (NCDS) and sexual and reproductive health (SRH) issues were reported as the most common reasons for visit (40.58 and 28.57% respectively). The most common chronic conditions reported were, in order of frequency, arthritis and/or other musculoskeletal conditions, hypertension and diabetes. In contrast, within the clinic population, child health care (such as vaccinations, fever, acute respiratory infection, and diarrhea) was reported as the most common reason for the current health care visit (Table 3) .
Respondents to the household survey indicated preferences for certain types of health centers, depending on the reason for their health visit. Overall, the ICRC-supported clinics were the most popular option for child health ailments (37.84% of care seekers for acute respiratory illness, ARI) and for NCDs (30.30 
Barriers to utilization of health care services
Among the respondents to the household survey, lack of awareness was cited as the main reason for not attending the ICRC supported facility (54.22% of respondents reported that they were not aware of the ICRC supported clinic services). The difference between Lebanese and Syrian refugee populations was not significant (p-value 0.067).
The majority of Lebanese and Syrian refugees in the household survey population reported that they were paying out of pocket for their health services (Table 5 ). Compared to Lebanese respondents, Syrian refugees were significantly more likely to report having paid out of pocket for their last health care visit (74.2% versus 80.9% respectively, p-value 0.01). Lebanese respondents reported a higher average expenditure out of pocket per episode of sickness compared to Syrian refugees (104 USD versus 68 USD respectively), regardless of the type of facility attended. The average cost of delivery was similarly higher for Lebanese women (278 USD) compared to Syrian refugee women (190 USD).
In the household survey, the main reasons respondents reported for difficulties in obtaining their prescribed medications were either lack of availability of the prescribed treatment at the facility level (40.27% overall, 95% CI 31.23-49.31) or cost of the treatment (51.77% overall, 95% CI 42.56-60.98).
Discussion
The study described here originated in the need to understand whether the ICRC support to health facilities was contributing to improve access to preventive and curative services for those it intended to reach (the populations most heavily affected by the Syrian crisis in Lebanon) including both registered and unregistered Syrian refugees along with vulnerable Lebanese.
The results of this study show that the ICRC PHC program in Lebanon has achieved its primary goal of reaching some of the most vulnerable populations (Syrian and Lebanese) in underserved catchment areas of supported facilities. This complex cross-sectional research design also allowed us to confirm that poor Lebanese are much affected by the Syrian crisis but not necessarily reaching supported facilities. Combined, these results show that it is very difficult in a protracted crisis to "leave no one behind" [9] [10] [11] .
This study, unlike many others, managed to represent catchment areas in the North, the Beqaa as well as the South, a reach that has proved to be very difficult to accomplish in previous studies where sensitive areas were inaccessible [12] [13] [14] . The ICRC PHC support program in Lebanon has been implemented mainly along the border areas between Lebanon and Syria, areas that have for decades been inhabited by Syrian seasonal workers and have traditionally been defined as "underserved" [15] . Once the crisis erupted, these same areas, where commercial and social exchanges had long been taking place, became the natural choice for where the Syrians fleeing violence would settle with their families, competing with poor Lebanese for access to basic services including health care. Nine years after the onset of the conflict in Syria, these underserved areas host tens of thousands of Syrian refugees living in difficult circumstances, intermingled with poor Lebanese populations who were having to adjust to more complex social conditions and decreasing employment opportunities within the overall Lebanese economy [3, 16] . Several articles in a recent series on health in humanitarian crises have called for better evidence of effectiveness to inform health programming in crisis settings and have stressed the need for more high-quality research based on assessment of population-based outcomes [17] [18] [19] .
Other recent works highlight the gaps in terms of quality, quantity, and type of populations covered in research in humanitarian settings [17, 20] . Among populations and topic areas most often neglected, a recent literature review found very little research in particular on SRH in the Middle East [17] . In this study, the research team identified such gaps at the facility level and further sought to understand whether these gaps reflected as well substantial gaps at population level [7] .
Reported gaps in the household survey were found in the delivery of SRH and NCD services, regardless of the number of facilities or actors providing these health services. The survey results reveal even higher unmet needs in terms of family planning and ANC services than what has been reported in other studies conducted in Lebanon [21] [22] [23] [24] . Such discrepancies might be explained in terms of our use of representative sampling methodology, allowing us to capture the health seeking behaviors among unregistered Syrian refugees, as well as those of registered Syrian refugees. In many other studies, the sampling frame for the Syrian refugee population has been the UNHCR register [4, 8] , convenience sampling [16] , or a sampling calculation based on UNHCR register [14] .
Although SRH care was an important expressed need, the most common reason reported in the household survey as to why women of reproductive age came to health facilities was related to NCDs, which altogether constituted around 40% of the reasons for consultation. While the burden of these conditions in the general population living in Lebanon is expected and corroborated by other studies conducted in the country [12] , it was not expected to find that women of reproductive age are more affected by chronic conditions than they are by SRH concerns. This aspect has not yet emerged in other studies conducted among this specific demographic group. Considering the overwhelming evidence on the links between pregnancy outcomes and the future risks that NCDs pose for both the mother and her offspring [25] [26] [27] , this observation merits further attention in terms of response and more in-depth research.
In terms of child health, caretakers reported low utilization of key preventative health care services such as immunization. Although this study was not designed or powered to estimate vaccine coverage, the findings are consistent with what has already been reported in Lebanon and other countries in the Middle East hosting Syrian refugees [28, 29] .
Dental care is another important gap identified that is not supported sufficiently. While poor oral health is a well-documented indicator and risk factor for negative health events, both related to adverse pregnancy outcomes [30] and to the increased risk of NCDs [31, 32] , negligible attention has been given to granting access to it in protracted humanitarian crises.
In the household survey, lack of awareness of service availability emerged as a key barrier for utilization of ICRC supported facilities. This finding confirms what was also observed in other surveys investigating access to and utilization of health care services in Lebanon, including the decreasing awareness of Syrian refugees of primary health care services available [8] . Despite the call from UNHCR to strengthen outreach to refugees in order to increase their knowledge of available health services in Lebanon, the centrality of this specific population-level focus receives little attention in the existing humanitarian literature on utilization of health care services in the country. Yet without such outreach as initiated in this study at the population level, it is not possible to design adequate humanitarian programs for implementation, monitoring, and documentation. Routine facility-level monitoring provides insufficient understanding of population needs.
Affordability of health care is another factor identified in previous reports and publications [3, 8, 12, 14, 24] . This study confirms the prohibitively high cost of certain key health care services not only for Syrian refugees, but for uninsured Lebanese as well. It highlights the need both to control costs and to ensure sustained financial support for the most vulnerable Lebanese and Syrians.
The findings of this study allowed the ICRC to identify shortcomings and areas for improvement to be addressed in program implementation at the facility and community level.
The ICRC has highlighted in recent years the need for new evidence-based, long term approaches to the global humanitarian response in protracted crisis [33] . Conducting research in humanitarian crises can be complex: humanitarian settings impose their specific limitations in terms of human and financial resources, time, and/or technical capacity [17, 20, 34] . Humanitarian actors are often not trained to perform research and funds need to be prioritized for operations. Conducting research in an operational context also requires the right combination of assets at the right time [35, 36] .
It is also ethically delicate to conduct research in the midst of a crisis [37] , since the cost and burden of research cannot be at the expense of the beneficiaries and the questions it intends to answer must be shown to have operational relevance [36] .
Conducting research in humanitarian settings remains necessary to ensure that the responses implemented are appropriate for the most vulnerable [38] and reach all of them, which is sometimes not the case [11] . Partnerships with academic institutions can strengthen humanitarian and national health actors in formulating their field knowledge to address some of the shortcomings mentioned above and to generate the much needed evidence for improving humanitarian health programming and delivery [36, 39] .
In terms of programmatic responses, a stronger link is required among humanitarian health interventions, the health system, and targeted communities in order to promote awareness and build trust between care providers and service users [40] . Addressing the cost barrier is more complex and caution must be taken to avoid perverse incentives.
This research team in close collaboration with national health providers intends to use the results to readjust the response, knowing that in protracted crises humanitarians must swiftly meet emergency needs while supporting the host country system in shaping strategies to support longer-term complexities [33] . The hard task is to be able to be "working short and long" [33] to support the overall resilience of the systems and people [41] .
Limitations
This study was powered to identify the population attending the ICRC-supported facilities in order to establish whether or not the most vulnerable women and children in the population reached ICRC supported facilities. Although not powered to detect statistically significant results in terms of intermediate health outcomes, the findings are consistent with what is described in similar studies conducted in Lebanon, and therefore we would argue that they carry a certain degree of validity.
We cannot exclude a marginal risk of selection bias, mainly due to the fact that this study did not collect data on reasons for non-response among the eligible participants who declined to participate. We deliberately avoided collecting information on non-responders due to sensitivities around data collection in the specific target areas of the study.
Observer bias could have been introduced by the different background of interviewers in the different locations: In Nabatieh and Akkar this study employed Lebanese Red Cross (LRC) volunteers; in the Beqaa a mix of LRC volunteers, non-LRC, Syrian and Lebanese conducted the interviews. Potential differences might have occurred in the interviewing methodologies adopted by Syrian and Lebanese interviewers in relation to the nationality of the respondents. The study attempted to minimize such risk to the best possible extent through standardized training and constant field supervision from ICRC health field officers.
Despite the homogeneity in terms of socio-demographic profiles of the two study populations, we cannot rule out the possibility of some confounding variable not assessed in this study, since socio-economic dimensions are difficult to capture comprehensively.
In the clinic survey, vulnerable Lebanese are underrepresented. This result may be due to inherent preference among the Lebanese for private facilities, as already described for this population [7, 13, 14] . It is also possible that over the years of this crisis the Lebanese population has preferentially sought out health facilities affiliated with different sponsors or decided to go to clinics that offered a different array of health care services [42] . Other possibilities, including the burden of care on the facilities due to the presence of refugees, the longer waiting time, and consequently the shorter time dedicated to patients' care, require further exploration. The research team recognizes that the ICRC strategy must include Lebanese hosts more proactively and must strengthen links between the community and the service providers.
Conclusions
This study identified important gaps in terms of utilization of health care services for women of reproductive age and children, particularly in immunization, SRH and NCD care, despite the support and availability of such services at facility level. It also casts light on oral health as a neglected health need in humanitarian settings. These findings confirm the need to anchor interventions in the community and develop links with existing facilities to which patients can relate and trust.
The study findings also suggest that a stronger community outreach effort is needed to improve awareness of availability of services and knowledge about the importance of preventive care. Support to services provision must also ensure that adequate human resources are available and essential medication proactively prescribed by health care providers to avoid preventable out-of-pocket spending.
The findings of this study highlight the importance of integrating research in the early stages of the humanitarian effort to ensure that important gaps in hard-to-reach populations are identified and responded to. The insights gathered here serve to provide the ICRC and others with important information regarding necessary adjustments and improvements in current health services provision to vulnerable populations in Lebanon. In protracted conflicts, it is necessary to undertake systematic integration of population-based tools to integrate those that are unaccounted for.
The knowledge gained from such inquiry, as the experience of this study shows, then helps to direct the next phase of longer-term and more ambitious efforts to improve health status of conflict-affected populations. 
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